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Abstract of JP7098452 

PURPOSErTo provide the reflection type liquid 
crystal display device capable of making 
image display with a wide visual field angle 
without coloration regardless of the position of 
an external light source. CONSTITUTIONThis 
reflection type liquid crystal display device is 
constituted by providing an observer's side 
electrode plate 2 arranged to face a rear 
surface electrode plate 1 with a light scattering 
layer 21 consisting essentially of a transparent 
resin and particulates dispersed into this 
transparent resin. The particulates having a 
small refractive index, optical average 
dispersion of <=0.09 and double rafraction of 
<=0.02 are applied by the transparent resin. 
Since the refractive index of the particulates is 
smaller than the refractive index of the 
transparent resin, a light scattering effect is 
high and since the optical average dispersion 
and double refractions are small, the coloration 
does not arise. The bright screen display free 
from the coloration is, therefore, made 
possible regardless of the position of the 
external light source. 
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[0032] [Embodiment 1] 

As shown in FIG 1, the main portion of a reflective liquid crystal display 
device according to this embodiment includes a back electrode plate 1, an electrode 
plate 2 on an observer side formed to be opposed to the back electrode plate 1, a liquid 
crystal material 3 encapsulated between these electrode plates 1 and 2, a polarizing plate 
and a retardation film which are not shown in figure. The main portion of the back 
electrode plate 1 includes a transparent substrate 10, a metal reflective film 11 formed of 
aluminum with a thickness of 0.2 ^xm and formed with total 480 striped patterns with a 
pitch of 300 \im and a width of 290 ixm in an image display region over the transparent 
substrate 10, and an ITO thin film 12 with a thickness of 0.07 ^im formed with the same 
pattern as the metal reflective film 11 over the metal reflective film 11. On the other 
hand, the main portion of the electrode plate 2 on an observer side includes a transparent 
substrate 20, a light-scattering layer 21 formed in the whole surface of a display region 
uniformly, and an ITO thin film 22 (area resistivity approximately 7Q/d) with a 
thickness of approximately 1.0 pim formed with total 640 striped pattems with a pitch of 
300 ^im and a width of 290 ^im over the light-scattering layer 21. The metal reflective 
film 11 and the ITO thin film 22 are formed in a striped pattern in which they are 
intersected with each other orthogonally and the metal reflective film 11 serves as a 
scanning line and the ITO thin film 22 serves as a signal line. By applying voltage 
between them, a liquid crystal material in the intersectional portion is driven, so that an 
image display can be tried. 
[0033] 

Note that the light-scattering layer 21 is formed from one in which CaF2 of 22 
weight% (refractive index: 1.43, optical average dispersion: 0.005, birefringence: 0) is 
dispersed in a photosensitive phenol novolac epoxy resin having a refractive index of 
1.57 at the time of a hard film. 
[0034] 

In addition, the metal reflective film 11 and the ITO thin film 12 are formed by 
forming a metal thin film and an ITO thin film successively over the transparent 
substrate 20 and patterning the ITO thin film by photolithography, and then etching the 
metal thin film using a left ITO thin film as an etching resist. 
[0035] 

When an image is displayed by applying voltage between the metal reflective 
film 11 and the ITO thin film 22, the display could be color free, white, have wide view 
angle, and be recognized excellently at the time as seen from 60° angle to a display 
normal line. 
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[0036] [Embodiment 2] 

As shown in FIG 2, the main portion of a reflective liquid crystal display 
device according to this embodiment includes a back electrode plate 4, an electrode 
plate 5 on an observer side formed to be opposed to the back electrode plate 4, a liquid 
crystal material 6 encapsulated between these electrode plates 4 and 5, a polarizing plate 
and a retardation film which are not shown in figure. The main portion of the back 
electrode plate 4 includes a transparent substrate 40, a metal reflective film 41 formed 
of aluminum with a thickness of 0.15 [xm and formed with total 480 striped patterns 
with a pitch of 300 \Am and a width of 290 \xm in an image display region over the 
transparent substrate 40, and an ITO thin film 42 with a thickness of 0.06 jxm formed 
with the same pattem as the metal reflective film 41 over the metal reflective film 41. 
On the other hand, the electrode plate 5 on an observer side includes a transparent 
substrate 50, total 1921 black stripes 53 formed with a pitch of 100 ^m in a portion 
between pixels in an image display region of the transparent substrate 50, total 1920 
color filter layers 54R, 54G, and 54B of three colors (red, green, and blue) formed in a 
stripe manner in a pixel portion between the black stripes, a light-scattering layer 51 
with a thickness of approximately 1 jxm formed uniformly over the entire image display 
region with covering a black stripe 51 and the color filter layers 54R, 54Q and 54B, and 
total 1920 ITO thin films 52 (area resistivity approximately 8Q/a) formed in the pixel 
portion of the light-scattering layer 51 with a pitch of 100 \im and a width of 90 ^xm in a 
stripe manner. In addition, the metal reflective film 41 £uid the ITO thin film 52 are 
formed in a stripe pattem in which they are intersected with each other orthogonally and 
the metal reflective film 41 serves as a scanning line and the ITO thin film 52 serves as 
a signal line. By applying voltage between them, a liquid crystal material in the 
intersectional portion is driven, so that an image display can be tried. 
[0037] 

Note that the light-scattering layer 51 includes one in which MaF2 (refractive 
index: 1.38, optical average dispersion: 0.006, birefringence: 0.012) of approximately 
18 weight % is dispersed in a photosensitive phenol novolac epoxy resin having a 
refractive index of 1.57 at the time of a hard film. 
[0038] 

In addition, the color filter layers 54R, 54Q and 54B include an epoxy resin as 
a resin component and an organic pigment as a coloring agent, and are formed by an 
intaglio offset printing. 
[0039] 

Meanwhile, the metal reflective film 41 and the ITO thin film 42 are formed by 
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forming a metal thin film and an ITO thin film successively over the transparent 
substrate 40 and pattering the ITO thin film by photolithography, and then etching the 
metal thin film using a left ITO thin film as an etching resist. 
[0040] 

When an image is displayed by applying voltage between the metal reflective 
film 41 and the ITO thin film 52, the display was a vivid color having a high color 
purity, had wide view angle, and could be recognized excellently at the time as seen 
from 60° angle to a display normal line. 
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x^txh^m^WL'BLU&.^mwLtx'tcD^m^fim^'^nx 
i^^^o ^fc. ±.%^nmmmu4\t. mMm^^ot,. z. 
(Dmm&^A 0 ±.<Dmm^^m.mz}d-j^3 o o ^m, 

i|g2 9 0 iimXWrA 8 0^(DX h ^-f y/t^— >t::^tt 

^ntzm^o. 1 ^ iimcDy Km^mKMrn^A 

Ih. CCD^SSMK4 1 ±tcc<^#J||^lttt4 1 <t!Wl 
— A°^->tC^tt6nfcff^ 0. 0 6 /xmCO I TO^H 

A2tx^(D^ww^i)m^^tix\^^^. m^. m^mm 

xtM 9 2 1 *^ttbn;^y-^^y h^-rys 3 
mzmi 9 2 o*i^tt^>n;^cHfe m^. 

CO:^^— :7^;^:$^ — g5 4R, 54G, 54B(J=. Z.n 

^y^yv^T.Vy^'f^ iRTStty-y^ju^—ms 4 

R, 5 4G, 5 4 B^S«LTii^ffi^^®^c7)^®^3 — 
tM^C^^t^nfcP^*^Jl jtzmC^Tt^SLgS 1 ;i07t 
5 1 (D±t^mm^mz}^y^l O O /zm, ilgg O 
/zmc7)X h^-ry>Kt::fH 9 2 0*:f^lt^tlfc I TOM 

ms2 mmm.tKmm8Qyn) hx^wuf}mf&'^ti 
Tv^^o ^fz. ^mKMm4 1 ^ I To^ms 2 ct^^s 

M^t^M4 1 ^^^^ib I Tomms 2^m-^SchL 

TP^f^^r^ltcmJE^PPjbni-^ C ^: t;i J: 0 ^co^H&Mco 

[0 0 3 7] ±f27t»a^5US. S^Ptc^^HifT^ 
5 7 £^^7ttS:7aiy-;^y 4^^:y^X7|^4^>^MJ|t 
4'f::MaF, .(Hiff* : 1.3 8, ^^^^i^^m : 
0 . 0 0 6. ttHJif* : 0 . 012) 1 8 

m^i^rzho:>^^ibmfiz^nx^^^o 

[0 0 3 8] ^tz. ±mtl^ — y^)l^—mS4R. 5 

4G, 5 4B^i:. :jL-;f.^^>mm^mmjs.^hL. mmm 
n^m&mf$.'7)^tLxmfiK:tyiLy hwrn^z^om^h 
rzh(Dx$>^. 

[0 0 3 9] ±m^mK^m:4 1 1 1 Tomm4 
2 tit. mm&U4o±\zmmhx^mmmtiTom 
mt^f^mv. f)^'z>. y:thvv^'yy4mzm^x I 

x.y9->C^'Uz;^AhhLx^mMm^j:-y^>^*l.mf$. 
l^fz^coxh^o 
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[1^3] WLtL^<^m^mz^omM^nmti(Dm%^^ 

[114] ^iit^m\z^^^m^m7r:^m(DWrmmo 
[0 5] 'i;i^m\z%^nmmm^(Dmmmo 
me] fie*^jtc«^#®s@«(Z)»fM0. 
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